The collaboration for developing research and development (R&D) projects highlights the importance to access new external knowledge. Drawing from a mixed-methods approach in a sample of projects carried out by Spanish firms, our key findings show that every project´s dimension of absorptive capacity is related to collaborative performance in different ways.
Introduction
Technological change and turbulences in the economic systems press organisations to acquire external knowledge to sustain their competitiveness. Moreover, some innovation paradigms and practices are based on the lack of internal capacities and their relationship with other organisations and individuals to look forward to future challenges (e.g., open innovation, joint technology initiatives, research joint ventures, communities of practices). Collaborative research and development (R&D) partnerships are valuable because they enhance the firm´s has a distinctiveness talent to assess the value of new external information and its own capabilities to transform and use it for commercial purposes. Thereby, the absorptive capacity of identifying, assimilating, transforming and exploiting knowledge (AC) may contribute to improve innovation performance and it is considered by some scholars as a firm´s dynamic capability (Escribano, Fosfuri, & Tribó, 2009; Fosfuri & Tribó, 2008; Teece, Pisano, & Shuen, 1997) .
Another important background for innovation studies is that, depending on the purpose of the analysis, innovation systems could not concur with the national borders. Studies focused on 'Regional Innovation Systems' are dedicated to analyze innovative activities within geographic regions at the supra-national or sub-national level (Carlsson, 2006) . Proximity between partners could have a positive effect on the outcomes of the collaboration. Likewise, geographic proximity provides a closer relation between partners in R&D cooperative agreements (Bonaccorsi & Piccaluga, 1994; Mora-valentin, Montoro-sanchez, & Guerrasmartin, 2004) , and several studies focus at regional level to determinate the nature of R&D alliances,successes and failures (among others Becker & Dietz, 2004; Lhuillery & Pfister, 2009; Shimizutani & Todo, 2008) . The regional context could provide a new framework of analysis to explain the differences of drivers and consequences of AC. This may open new venues to establish regional programmes that support technology development and transfer between firms and research centers.
Following prior research about the topic, the majority of studies that analyse AC rely on aggregated proxies such as R&D expenditures/turnover to explain the firm`s differences of capacity and performance. Other studies develop and validate scales to measure the firm´s absorptive capacity (among others Camisón & Forés, 2010; Tessa Christina Flatten, Greve, & Brettel, 2011; Jansen et al., 2005; Szulanski, 1996; Volberda, Foss, & Lyles, 2010; Zahra & George, 2002b) according to the relevance of each AC dimension which are not conclusive and requires deeper analyses (Arbussà & Coenders, 2007; Arora & Gambardella, 1994; Cassiman & Veugelers, 2000) because there is not academic agreement so far about the optimum number of dimensions to access and use knowledge (Todorova & Durisin, 2007) . However the regional dimension and the analysis of AC at project level inside the organisations are mostly absent from the literature.
Exploration and exploitation of knowledge have been studied in the areas of organisational learning and technological innovation (March, 1991) . however very few use a unique database to examine the phenomena and show the positive impact on technological outcomes (McMillan, 2015) .
The relationship of project managerial practices with firm capabilities and knowledge management are growing areas of importance (Bakker, Cambré, Korlaar, & Raab, 2011; Biedenbach & Müller, 2012; Mitchell, 2006) for managers and policy-makers, due to the increase of R&D alliances and their public support at both national and regional levels.
Therefore, it is necessary to explore new venues of research related to AC in order to reconcile non-conclusive results from the AC literature, and to analyse the missing regional context that may influence the AC dimensions.
The contribution of this article to the analysis of R&D collaborative projects is threefold. First, it explores the relation between the AC and collaboration outcomes. The level of analysis includes project management practices and market orientation that improve project performance. Second, the different relationships between each dimension of the AC and performance show to scholars how to carry out deeper analysis about how firms may acquire, transform and exploit new knowledge. Third, the empirical analysis is based on a Spanish survey, whose results have been discussed with innovation managers in order to make recommendations for managers and regional policy-makers. Lundvall (2007) acknowledges the importance of firms as the units that play the most important role in the innovation system. This is the first stepto study a innovation system: what takes place inside the firms in terms of innovation and competence building?, and we do it throughout a quantitative study.
According to Lundvall, the second step would be to analysis the interaction among firms and how they interact with the regional knowledge infraestructure (B. Lundvall, 2007, p. 102 ), that we cover throughout an explorative study.
The paper is structured in four sections. Next we summarize the literature with a background on open innovation and knowledge management in order to focus on R&D collaboration and project management, by emphasizing the relevance of AC as a dynamic capability; this second section also provides an overview of the innovation environment in the Middle Ebro Valley region. The third section describes the determinants of R&D collaborative projects outcomes, the methodology of variable selection, construction and analysis, as well as we present the main results of the study. The fourth section discusses the link between the findings of the quantitative and the qualitative study by taking into account both the regional context and collaboration outcomes, and offers some concluding remarks, as well as managerial and policy implications.
Theoretical background

Open innovation and knowledge management
The paradigm of Open Innovation is useful for the theoretical background of our paper. Going back to the root, Chesbrough, West, & Vanhaverbeke (2006) West & Gallagher (2006) , open innovation implies to systematically explore a wide range of internal and external sources for innovation opportunities, consciously integrating that exploration with firm capabilities and resources, and broadly exploiting those opportunities through multiple channels. Conversely, the traditional approach to collaboration is characterized by a more occasional exploitation of external partnerships which makes absorptive capacity a more isolated and non-strategic phenomenon than when open innovation is really adopted.
From an analysis of prior research on how firms leverage external sources of innovation as well as from a review of 291 open innovation-related publications, West & Bogers (2014) suggest a four-phase model in which a linear process -(1) obtaining, (2) integrating, and (3) commercializing external innovations-is combined with (4) interaction between the firm and its collaborators. The review of the literature finds that researchers have focused more of analyzing the obtaining phase of this process, whereas there is a relative dearth of research related to integrating and commercializing innovations. The interesting find for us is that integrating innovations have been mostly studied from an absorptive capacity perspective, even though with less attention given to the impact of competencies and culture (including "not invented here"). However the study of the influence of absorptive capacity on collaboration for innovation shows conflicting predictions and results: some suggest that absorptive capacity reduces the need for collaborations, while others argue that it increases the likelihood that firms will do so. Perhaps more frequently, scholars have argued that absorptive capacity makes remote collaboration more effective (de Jong & Freel, 2010) , and firms with a broader knowledge base are more likely to externally source technologically "distant" technologies (Laursen, Leone, & Torrisi, 2010) . Other shortcoming found in the open innovation literature (i.e., Chiaroni, Chiesa, & Frattini, 2011) is that open innovation has been mainly analyzed in large, high-tech multinational enterprises but few studies exists in small and medium enterprises (SMEs). However, SMEs are also opening their innovative process, probably forced by the need of external resources in order to develop and commercialize new products which makes external networking and absorptive capacity some very important activities for these firms (Bigliardi & Galati, 2013) .
Recent studies also reveal that firms that have successfully capitalized on integrating external sources of knowledge into their innovation processes primarily are characterized by organizational flexibility and a willingness to restructure their existing business models to accommodate open innovation strategies (Saebi & Foss, 2015) . Open innovation requires the development of capabilities to manage the various knowledge processes such as knowledge exploitation, exploration and retention processes that take place between the firms and its environment. Notably, absorptive capacity is placed as a key mediating role between external knowledge and innovation. It supports the firms in first, identifying and acquiring external know-how, and, second, transforming and incorporating the newly obtained knowledge into the firm's existing knowledge base. To effectively harness the potential benefits of open innovation, firms need to employ various organizational and managerial practices for knowledge sharing, as well as having in-house research capacity and cross-functional collaboration between departments in the innovation processes in order to facilitate accessing and integrating knowledge residing outside the firm's boundaries (Salge, Bohné, Farchi, & Piening, 2012) . Therefore, given the importance of knowledge management for open innovation, resourcebased theory (Grant, 1991) and knowledge-based theory (Grant, 1996) are also useful for rooting the theoretical background of the paper. The knowledge-based theory of the firm considers knowledge as the most strategically significant resource of a firm. Its proponents argue that because knowledge-based resources are usually difficult to imitate and socially complex, heterogeneous knowledge bases and capabilities among firms are the major determinants of sustained competitive advantage and superior corporate performance. Open innovation is indeed all about leveraging and exploiting knowledge generated inside and outside the firm to develop and exploit innovation. Implementing open innovation means to adopt knowledge management systems able to foster the diffusion, sharing and transfer of knowledge within the firm, and between the firm and external environment. For instance Yström, Aspenberg, & Kumlin (2015) find that networking and cross-functional meetings within open innovation arenas where partner organizations meet to innovate together are beneficial to facilitate a creative climate. If the knowledge needed to accomplish either knowledge generation or selection is widely distributed among independent external actors, the association boundary is fundamentally different than when such knowledge is narrowly held within a firm. The more either solution generation or selection knowledge is broadly held, the greater the use of open innovation processes. In contrast, to the extent that either solution or selection knowledge is narrowly concentrated in the firm, the more internal boundaries dominate (Benner & Tushman, 2015) . The interrelationship between open innovation and knowledge management make a productive environment for R&D projects to success.
Scope of the R&D collaborative projects in Middle Ebro Valley region
According to the literature on regional innovation systems, the region as a territorial configuration is the most suitable spatial level to analyse and understand how firms acquire external knowledge for their innovation processes (Varis & Littunen, 2012) . Since regional innovation is positively related to knowledge spill-overs, several studies support that the regional attractiveness for firms is based on the region`s knowledge-intensiveness, as well as in the high concentration of knowledge capital, and resources to market new ideas (Fritsch and Franke, 2004, cited by Beugelsdijk, 2009 ).
This study was carried out in the Spanish region that involves the Middle Ebro Valley (MEV) which includes Aragón, Navarra, and La Rioja municipalities. The Ebro River is a natural and historical transportation landmark of the territory that has linked people and economic activities for centuries. Municipalities in the area share socio-political and economic characteristics that fully support a comprehensive analysis at regional level. Common characteristics along the Ebro River region are its low population density, the intensive presence of some sectors based on the exploitation of natural resources (such as agricultural and agri-food industry), the implementation of large multinationals based in the area (for instance, automotive and consumer electronics industries), and the slightly higher standard of living than the Spanish average 1 . The region is located in the northeast of Spain. In 2010, its population was 2,311,299 inhabitants, and the percentage of total workforce dedicated to R&D activities (full-time equivalent) was 1.46% which is higher than the Spanish average (1.21%). In high-technology activities, the percentage of R&D personnel was 2.65%; lower than average on Spain (3.48%) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) enables the identification of specialised knowledge that best suits the innovation potential of the region, based on its assets and capabilities. Among other actions, the regional cooperation will be promoted in order to facilitate access to finance, partner search and advanced technological services.
R&D collaborative projects outcomes
Although planning for R&D collaborative projects is essential, the success of these projects ultimately depends on how well they are executed (Weck, 2006) in combination with the results (Baccarini, 1999; Munns & Bjeirmi, 1996) . The distinctive characteristic of R&D projects is grounded on their performance, because the outputs are frequently different from those initially planned. In spite of that, the end results may still be valuable for the firm (UNE166. 001, 2006, p. 4) .
In the literature, success in alliances is measured by stability, continuity, the evolution of the relationship throughout time and the satisfaction level of partners (Davenport, Davies, & Grimes, 1999; Mohr & Spekman, 1994; Mora-valentin et al., 2004) . The literature on strategic alliances covers a huge variety of topics, including partners selection, reasons to cooperate, composition, coordination problems, lack of trust and cultural differences, university encouragement, geographical and social distance, public subsidies and R&D infrastructures, cohesive regional clusters, and the results obtained by firms in alliances (e.g. Adams, Marcu, & Wang, 2008; Arora & Gambardella, 1994; Azagra-Caro, Archontakis, Gutiérrez-Gracia, & Fernández-de-Lucio, 2006; Balachandra & Friar, 1997; Fleming, King, & Juda, 2007; Hassink, 1997; Iammarino, Piva, Vivarelli, & Von Tunzelmann, 2012; López, 2008; Miotti & Sachwald, 2003; Negassi, 2004) . Some partners involved collaboration activities that favor a different impact on the outcomes in terms of the range of new knowledge provided to the alliance and in the easiness of accessing to this new knowledge (Un, Cuervo-Cazurra, & Asakawa, 2010) .
Nevertheless, the present paper only considers the outcomes regardless of the partners involved, but it includes technological and organisational issues: proprietary benefit, technological innovation, continued support to research programs, industrial and intellectual property rights and high-qualified employees' recruitment (Barnes et al., 2006 ).
Managing a R&D collaborative project
Cooperation is acknowledged as a mechanism that enables the knowledge transfer and enhances the firm's learning capabilities (Hagedoorn, Link, & Vonortas, 2000) . The AC conceptualization explains the learning process that improves the firm´s competitive advantage from external knowledge. According to the literature, this learning process is positively related to the benefits from collaboration (López, 2008) . Grant & Baden-Fuller, (2004) proposed that alliances are primarily used to access knowledge and facilitate the integration of knowledge among partners. However, the AC includes differentiated dimensions: the ability of the firm to value and acquire external knowledge (AC1) forms the potential capability, while the firm's capacity to leverage absorbed knowledge (AC2) and exploit it into innovation (AC3) forms the realized capability of the firms (Arora & Gambardella, 1994; Cassiman & Veugelers, 2008; Jansen et al., 2005; Zahra & George, 2002) . According to Lundvall (1997) , participant in learning alliances would access some useful know-how from the partners and they would internalize some complementary capabilities and skills possessed by them.
The ability to exploit external information is a critical component of innovation capacity (Lund Vinding, 2006) , although this exploration process is a not guarantee of success in the subsequent commercialization (Lichtenthaler & Lichtenthaler, 2009 ). Rundquist (2012) pointed out that managers can focus their efforts in order to effectively integrate knowledge in product development projects.
The influence of R&D project management on project success has been demonstrated in different studies (i.e. Tatikonda & Rosenthal, 2000) . In collaborative projects, management must go beyond each individual company and reach the entire consortium, so the ability to transfer best practices is critical to build competitive advantages (Szulanski, 1996) in alliances for several projects or development programs. Accordingly, the ability to identify, negotiate, manage, monitor and configure final collaborations allows firms a capability to learn from selfmanaged partnerships (Feller et al., 2013) .
Market orientation is a business culture that reflects the ability of firms to understand and internalize the expressed desires of the customers and then to develop products and services that satisfy those expectations, whereas the latent needs are included in the strategy to anticipate competitors (Slater & Narver, 1998) . The concepts of market orientation and innovation are mutually supportive for strong performance although the links between them have still to be comprehensively examined (Pérez-Luño & Cambra, 2013) .
Empirical studies have found that market orientation is positively related to innovation and competitive advantage, specially in new product development (e.g. Balachandra & Friar, 1997; Kirca, Jayachandran, & Bearden, 2005; Narver, Slater, & MacLachlan, 2004; Pavlou & El Sawy, 2006; Rundquist, 2012) . It also has a positive impact on learning (Santos-Vijande, Sanzo-Pérez, Álvarez-González, & Vázquez-Casielles, 2005) , and it can be used to anticipate and react to the changing environment. Therefore, differences on cooperation performance could be expected as consequence of a responsive or proactive organisation, since anticipation can be a guide for planning collaborative goals (Narver et al., 2004) . Therefore, we propose the following hypotheses:
Hypothesis 1: Absorptive Capacity is positively related to every collaboration outcome: project manager, and after a third roundup 71 companies returned questionnaires, of which only 69 were valid. Although the response rate (40.11%) is not high, it is still a good response rate for a mail survey in our country because Spanish firms are not very used to collaborate in academic studies with universities. Companies are usually reluctant to participate in this kind of studies (Flatten, Greve, et al., 2011; Gartner & Thomas, 1993; Lefebvre & Lefebvre, 1992) , and sometimes it is even more complicated for them to be involved in critical economic situations like the analysed period when firms were under great financial difficulties and R&D budget cuts. In spite of that we believe that our sample is representative of the population.
We tested for non-response bias by comparing early and late respondents (Armstrong & Overton, 1977 ), but we did not find statistically significant differences in the percentage of employees devoted to R&D activities, the innovation effort and the net profit on sales, indicating that the sample is representative of the population. Besides the data included in the questionnaires, we also interviewed 15 project managers to collect their experiences on R&D project management. Table 1 provides descriptivie statistics of the main variables used in the models. (Kamberelis & Dimitriadis, 2013) . To analyse the information, participants´ opinions were collected by using semistructured questionaires and the session was recorded in video. The focus group members belonged to the regional association (AINNA) that has the aim to enhance innovation in the region. The call for attendants was done by the association itself and diffused throughout social networks (Linkedin) and its web site. Participants at the focus group worked in research and technology organisations (five), advanced services in public administration (one) and private companies (one consultant, one start-up entrepeneur, two technological and R&D managers). Ten participants are an ideal number to manage a focus group (Easton, Easton, & Belch, 2003) .
Despite of the subjectivity of the participants (due to their procedence, positively related to collaboration and innovation), the interaction allows researchers not only to discover what people think about a particular topic, but also why they think that way (Morgan, 1988) .
The distribution of the sample by firm size indicates that 86.96% are SMEs and 13.04% are large companies with clients and suppliers in ocasional versus 17.07% with customers, and 23.52% with suppliers in continous). Table 2 shows the collaboration outcomes from the last R&D project in the interviewed firms.
Technological innovation is the most frequent result (88.89%) but it is only significant in chisquare tests for high-technology firms. In medium-technology firms, continued support to research programs is a significant result of the collaboration project. The recruitment of highly qualified employees is greatly significant, both for high-technology firms (58.33%), and lowtechnology firms (29.17%).
The outcomes in firms with R&D department involved in the project show significate differences. Therefore, 61.11% of firms which an active R&D department has obtained a technological innovation and recruited qualified employees at 90% and 95% of significance. The ten project management practices considered to manage and set-up the projects in the study (Barnes et al., 2006) can be mapped graphically on a spider-chart (Chart 1). Highcollaborative firms (above average in vertical and horizontal collaboration) use more frequently every managerial practice (grade of use of every one is from 1='never used' to 7='always used'). The partnerships between firms and research and technology centres (institutional collaboration) show a clearer definition of the responsibilities and the management for a mutual benefit. The partnerships between firms and their customers, suppliers and consultants (vertical collaboration) are less management-intensive than institutional collaboration in general.
Chart 1. Project management and partnership
*vertical and institutional
Test design
Different statistical analyses have been carried out to test our research framework. Dependent variables are based on the outcomes of the practical management tool developed by Barnes et al., (2006) , which are equal to 1 if there are positive and 0 if they were not obtained in the last R&D collaborative project. The same set of independent variables is used to test the different hypotheses and they were constructed from validated scales of previous studies. This design results in a set of logit specifications, which allows a clearer interpretation of the influence of different independent variables. According to the nature of the dependent variable, logistic regressions were run for each collaborative outcome, and linear regressions for each AC phase.
The construction and use of the dependent, independent and control variables are explained in table 3. The independent variables are the collaborative project management, the three AC phases and the market orientation whereas the unit of analysis is the firm. The baseline assumption in this paper is that collaborative practices to manage the R&D collaboration is a construct, the organisational AC are three constructs, and market orientation are two constructs that include the responsive actuation (i.e. obtaining a technological innovation in a market-pull scheme) and the surveillance (i.e. supporting previous R&D programs in a technology-push development). Barnes et al. (2006) presented the practices to set-up and execute a project and we have included the relevant practices and validated a scale to measure the joint use of them throughout nine items in preliminary selection (according to De Vellis's (2003) suggestions). They were validated with the collaboration of 29 experts who were consulted about the integrity and validity of the questionaire. The experts reviewed the inclusion of validation items and helped to determine the format measurement, which was an ordinal scale between 1 (`totally disagree´) and 7 ('totally agree´) about the degree of use of Barnes et al´s practices to manage a collaborative project; They agreed to keep fifteen items but eventually only nine items were included, and one of them was eliminated after the exploratory factor analysis (see table 3 ). This was validated for the eight items, and the integrity was higher than the recommended value (Cronbach's alpha over 0.7).
Each AC dimension is represented by a variable that is measured with multi-item scales derived from previously validated studies (Flatten, Engelen, Zahra, & Brettel, 2011; Narver et al., 2004) .
Each item was rated on a Likert scale from 1 ('never used') to 7 ('always used') for AC and grade of effectivity in comparison to competitors, whereas for market orientation the scale ranged from 1 ('very low') to 7 ('very high'). The item scales were validated by using principal component factor analysis for a unidimensional construct (EFA and CFA). The Kaiser-Meyer-Olkin values of all measures are higher than the recommend value of 0.60 (Kaiser, 1974) and the Barlett's Test of Sphericity was statistically significant at the 1% level (Barlett, 1954) . Both tests passed by all constructs indicates that our data is adequate for the analysis. In order to assess the internal consistency of scales, we use Cronbach's alpha and the common threshold value of 0.70 is applied (Nunnally, 1978) . Table 4 shows that all Cronbach's alpha values are acceptable.
We include firm size (log) as control variable because most empirical studies indicate that it is positively related to the propensity to co-operate in R&D (Bayona, García-Marco, & Huerta, 2001; Fritsch & Lukas, 2001 ). The rest of control variables are positively related to innovation outputs in prior studies: innovation effort (Stock, Greis, & Fischer, 2001; Tsai, 2001 ) and export intensity (Cassiman, Golovko, & Martínez-Ros, 2010) . Our study also includes the intensiveness of innovation as a dummy variable (0 for occasional and 1 for continuous). 1. The search for relevant information concerning our industry is every-day business in our company 2. Our management motivates the employees to use information sources within our industry 3. Our management expects that the employees deal with information beyond our industry 4. In our company ideas and concepts are communicated cross-departmental. 5. Our management emphasizes cross-departmental support to solve problems. 6. In our company there is a quick information flow, e.g., if a business unit obtains important information it communicates this information promptly to all other business units or departments 7. Our management demands periodical cross-departmental meetings to interchange new developments, problems, and achievements KMO=0.891 SphericityBarlett=742.12*** Variance explained=74.55% Items 1and 12 eliminated Confirmatory Analysis (3 factors): Variance explained=78.68% 8. Our employees have the ability to structure and to use collected knowledge 9. Our employees are used to absorb new knowledge as well as to prepare it for further purposes and to make it available 10. Our employees successfully link existing knowledge with new insights 11. Our employees are able to apply new knowledge in their practical work 12. Our management supports the development of prototypes 13. Our company regularly reconsiders technologies and adapts them accordant to new knowledge 14. Our company has the ability to work more effective by adopting new technologies Market orientation Surveillance Market Orientation Responsive 1. We spend considerable time reading trade publications and magazines, respect the competitors 2. We frequently scan the environment to identify new business opportunities, respect the competitors KMO=0.67 Barlett=79.77*** Variance explained (5)=70.21% 3. We are quick to discuss changes in our customers' product preferences, respect the competitors 4. We devote a lot of time implementing ideas for new products and improving our existing products, respect the competitors 5. We are quick to respond to significant changes in our competitors' pricing structures, respect the competitors 
Survey results
The quantitative research explores the relationship between the AC, market orientation and collaboration management with the R&D results. We carried out two logistic and a linear regression (table 5 shows the results), since this methodology is, generally, suitable for identifying the effects of the behavior of explanatory variables (independent) on the behavior of explained (dependent).
First of all, we should highlight that the results are driven by the AC, although not all AC´s dimensions are relevant for every collaboration outcome. Following the theoretical expectations described in Hypothesis 1c, the absorptive capacity to exploit the external knowledge into innovation (AC3) is positively related to the continued support to research programs (p<0.1) and to the general outcomes (p<0.01) indicating a positive impact on the firms´ likelihood to enhance their collaborative results if they increase their AC3. The significant beta-coefficient allied to Hypothesis 1b (=-0.30; p<0.1) confirms that the capacity to leverage the absorbed knowledge (AC2) is negatively related to the collaboration outcomes.
The second hypothesis was that the influence of the set-up and the execution management according to best practices were positively related to the outcomes. It was supported when the project belonged to a program or it continued with ongoing research (=-0.76; p<0.05).
Finally, the third hypothesis was the positive relationship between market orientation and the outcomes. This is supported when the R&D collaborative project attains a technological innovation as a consequence to respond the customer demands (=1.75; p<0.05).
Regarding the control variables, innovation effort and export intensity are positively related to collaboration outcomes whereas firm size is not significantly related. 
Focus group results
The interviewed project managers agreed with the literature about AC and innovation results.
They established a positive relationship between every AC dimension and the project outcomes, which indicates that firms either collaborate or outsource the R&D. The focus group discussion on this topic contributed with a clarifying distinction about the nature of collaboration, and this is based on the AC2: the contribution to the partnership to transform the acquired knowledge. Likewise, the negative relationship between AC2 and the project outcomes indicates that firms with capability to transform the external knowledge could not be interested in R&D cooperation.
Maybe, it could be a corporative culture topic, either to have not capacity to transform the knowledge (AC2) or to have capacity to exploit it (AC3) without a partnership.
C -'Not that anyone needed to develop innovations, the reason is that I do not want to share the benefit. Sometimes we are very shortsighted.' (Firm 2, R&D Manager)
Thereby firms with AC2 would have no interest to form R&D partnerships because they could access to new knowledge and transform to use it internally alone. However the loss of opportunities to access new knowledge has been acknowledged by firms in the focus group. The lack of support for Hypothesis 1a could be interpreted like this: the managers were not able to find new knowledge for the project except when they were focused on the customer (responsive market orientation). Thus, Hypothesis 3a. is not supported because the short-term vision makes Most of the firms collaborated continuously and their outcomes were acknowledged (see table 1 ).
Although prior research showed that small firms tend to cooperate in the regional environment more than big companies (among others Arancegui, 2002; Miotti & Sachwald, 2003) , the present study has not found significant firm-size differences.
However, the recruitment of high-qualified employees is the least cited outcome and the focus group valued the quantitative results within the context of the business culture of the region. A
'real' collaboration perhaps should include more relations between partners than those included in this study, either formalized with a formalized consortium or based only on social and personal relations. There are new forms of collaboration that are not based on economic considerations to start the activities. 
Discussion and conclusions
In this paper an integrated framework is researched to enhance the results of the R&D collaborative projects by paying attention to the regional level at the same time. The first hypothesis was that the absorptive capacity of knowledge could be able to enhance the outcomes in R&D collaborative projects, although the results point out the need to further analyze each dimension separately. Thereby the capacity to exploit the external knowledge for commercial use is decisive to improve the results of the collaboration, while the capacity to acquire is not statistically significant. As a remarkable finding, firms which have a lack of capacity for transforming the knowledge could get outcomes in R&D projects due to collaboration.
Prior studies showed that R&D cooperation, external knowledge acquisition and experience with knowledge-search could be key antecedents of a firm's potential absorptive capacity (Fosfuri & Tribó, 2008) . In regional context the absorptive capacity has played a relevant rol in R&D cooperation (Negassi, 2004) . According to several authors (i.e. López, 2008; Miotti & Sachwald, 2003; Muscio, 2007) , absorptive capacity has a relevant impact on the probability to cooperate and to establish collaborations with external organisations in the context of open innovation. The current study is consistent with previous research and it shows that absorptive capacity could enhance the outcomes of the R&D collaborative project. However, the distinction between collaboration and outsourcing is relevant for the contribution to assimilate new external knowledge. It has been probed that the R&D department is particularly important to obtain and integrate knowledge from public research organisations for product innovation, although R&D activities are considered as a primary source of absorptive capacity (Bogers & Lhuillery, 2011) . The significative results to allign the recruitment of high-qualified personnel with the development of technological innovations that we have found in our study show the importance to have a specialized area inside the firm to carry out innovation projects.
Government policy has further encouraged firms to develop collaborative projects by providing tax incentives and special funding programs that require mixed partnership as a funding condition. Regionalization and decentralization are concurrent trends that also affect the science and technology policies, and Spanish regional authority's interventions are much more diverse than the predominant view around the convergence or sub-national innovation policies (SanzMenéndez & Cruz-Castro, 2005) . Because our results show that a real collaboration should be based on the access to new knowledge when firms are not capable to integrate it in their innovation process, innovation policies should consider the synergies between the partners.
Likewise they should foster the development of small-world structures (Fleming et al., 2007) to avoid lost opportunities to innovate related to potential capacity. Collaborative networks have probed their decisive importance, as well as regional resources for accessing tacit and codified knowledge (Asheim & Isaken, 2002) . Exploration-exploitation trade-off is well acknowledged in innovation environment, them public policy should try to ensure that a balance between the two in the industrial system. Among the policy options are keeping technological rivalry open by supporting alternatives, introducing diversity in the industry by supporting the entry and survival of new firms (specially SMEs), and supporting variety through a common infrastructure (standardization and norms) and better dissemination of codified information (Malerba & Orsenigo, 1997) . The Middle Ebro Valley regional policies since 2008 and especially from the year and, especially, finding private resources based on collaborative knowledge.
Market intelligence (surveillance) is related not only to current needs, but also to future needs as well (Kohli & Jaworski, 1990) . Even though the adoption of market-orientation strategies requires resources, it generates growing revenues and profits in spite of its implementation costs (Kirca et al., 2005) . The anticipation could provide new customers or a privilege position on the market, it could be associated with the technology strategy design, and consequently with the new knowledge to accomplish an innovation. The results support that exploiting knowledge is the key to improve R&D outcomes. Nevertheless, the source and nature of external knowledge should be identified, accessible, and appropriable by firms in advance. Cross-cultural issues are acknowledged barriers to innovation policies and networks.
Unless the characteristics of R&D alliances have been changed along time (Tomasello, Napoletano, Garas, & Schweitzer, 2013) , our results evidence the relevance to manage the collaborative project throughout an innovation program and also in the long-term (Davenport et al., 1999) . Trust in partners and the flexibility of cooperative agreements are boosting R&D projects, even with finance restriction, throughout the creation of new cooperation ways. A filter between knowledge and regional economic growth was pointed out by Acs & Plummer (2005) which could be reduced by new ventures. These forms of R&D cooperation are directed to exploit the knowledge in a more efficient way; thus firms are adapting their technological strategies to the changing environment. Likewise, it has been underscored as one of the main reasons for their growing development since the 1980s (Ciborra, 1991; Kogut, 1988) . Our results are aligned to Bayona, García-Marco, & Huerta (2001) , they showed that Spanish firms need to have certain internal capabilities in R&D to undertake cooperative innovation projects.
By checking the usefulness of a scale to measure how well most common activities related to set- Despite its limitations, the study offers important insights for the field of regional innovation and access to external knowledge. Future research along these lines might establish whether each dimension of absorptive capacity has a different impact on each innovation result and the joint effect 'to do' and 'to learn' in R&D which is of increasing importance for firms dealing in the open innovation arena.
